NGF enhances sensory axon growth induced by laminin but not by the L1 cell adhesion molecule.
Neurotrophins and cell adhesion molecules regulate axon guidance, but their potential coordinate interactions are not well defined. In particular, it has been difficult to define the role of signaling from different surface molecules in neurotrophin-induced axon growth because of the strong dependence of embryonic neurons on this class of molecules for survival. We have addressed this issue using Bax deficient neurons, which do not require neurotrophins for survival. The L1 neural cell adhesion molecule and laminin each supported NGF-independent axon growth of cultured sensory neurons from dorsal root ganglia of embryonic Bax(-/-) mice. However, nerve growth factor (NGF) stimulated additional axon growth of sensory neurons on laminin but not on L1 substrates. Inhibition of the small GTPase RhoA by the dominant-negative mutant RhoA(T19N) restored NGF responsiveness of axon growth on L1 to Bax(-/-) neurons. Constitutively activated RhoA(Q63L) did not affect axon growth on L1 but inhibited NGF-stimulated axon growth on laminin. Consistent with the concept that RhoA was downregulated by NGF in neurons on laminin but not L1, the RhoA inhibitor C2IN-C3 toxin stimulated axon growth on L1 in wild-type DRG neurons in NGF. These results demonstrate a novel substrate-dependent regulation of NGF-induced growth of embryonic sensory axons mediated by RhoA GTPase.